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(54) METHOD AND APPARATUS FOR MEASURING FILM THICKNESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
apparatus for measuring the thickness of a thin film, 
especially of an extremely thin film, accurately in which the 
thickness of a thin film in a contact hole having a high 
aspect ratio and the thickness of the uppermost film of a 
multiplayer film can also be measured. 
SOLUTION: An apparatus for measuring the thickness of a 
thin film comprises means for irradiating a thin film on a 
substrate with an electronic beam 2, an electrode 5 
arranged in contact with the substrate 4 in order to capture 
a through current flowing through the thin film to reach the 
substrate, means for detecting the through current through 
the electrode, and means for expressing the detected 
through current in terms of the thickness of the thin film 
based on a correlation data of the through current and the 
film thickness for a standard sample of same material as the 
thin film. 
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B. *««oiWK:tb«Lfc=^:« : f-ftttffl'rs. tttB 
StxfeH^B, fi*»6Wca*J*£fc.*ti«. 

tuc l 5^©)g(c* a^nsis* mm i ten* f- ab. 

fifc * S £JIII©ia» &c J± 04 L fe®c % & fc». * ©fii 

*»js-r s c i K.J: o rft©jg«:*4£iiJBi©flw*»i 

[0 02 7] S90B. ^';3>»S9 l±(CKW6*l 
fei> <) 3 >K<b« 92*»6fc*><*- >©!»#**» 

»*wL.Tl>S. mT-b'-A9 3g#^S*€.WaS 

AS. ffl£3©ttS11Hll (X, Y) £Mii®£9 5 =&>r=f 

-5. JtaWttB. &S*£!r-* 1 1 ttbKWl 2&c<fc 
r>rik«3ti. fia«SlE*6J/y3>M(bIi©W»K:* 

ftstis. #&c. tft«g5 s -*Be«tt36im>o'r > i 

3sJi*3C»B2;K£gflrc3iL't. *©f&**eitr3 
#«Sft»6B. i";3>W{b«0«W^**i»*> 

■jxtiHjBftt, j/y 3>iMbiP'«* — >*I9 6 t>m%.?z 
tt*iaft s*m*>. ti-ct » & 

[ 0 0 2 8 ] m 1 0 HB. ->V3>II 1 0 1 ±tcfflt 

hilled y 3 >mitm io2k^io3 wmvx * *) . 

^©ft©#tc*£->y 3>MbISl 0 4(5)1*^7 7 

-f;u*aue-rs«^*^Lr(,»a. ftSraa-rssgcc 

a>MfUll 0 4KS-5/c«?-t-AB v f'Js^BMI: 
■W*KttWOfcra***ttffl-rS. BUS**:** 
B. fil0 3*»6J1-KfflSJiB£fc*fttt\ 5t*JgBSUr 
t»«^Ua>MfUll 0 2Jc*JRSns»^*»**. L- 
*»L. t>-rti«:04^©JiK*6£/y3>»{bHl 04 

*ajii&*^e-AB, fi(c**j/y3>HMUi©ii 

JWCJtfl L- fcWcfc « tctb . ^©ffl^S'JS^ SCifcJ: 
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r»r?t©fi«:*4i/y3>»{Ui©IW*fti5»*iUi* 

mti. nm*m> ^mm/owmvexsa ft 

•5. tMU^-*Bitttttaiai.>©T\ l-XXb 
6^B2^il®St?^brfe^. ifflHSC*fla(,>r*IB© 
«*WH"S. *W3E*ffi-c^*8l©4>«:*4S/y3> 

Kf b«©» s t nmc v >; 3 >bm but* * - > 
©Bt>a»E-ra**jffl*s. c©«£, s^t-A^f* 
^©cfjfc Ao r b * 5 B i'^enri^^SB^T u 
io ^-A©j^*jjpfflr*nB, f-Ax^y© 

J: -9 T£ 0 *«»■©£{ b*m»T7tJ6©Jf5tt4 

■y * > * i&rn£©3 > $ h * - ;ugff^©iiis*5*, 

5. 7*^*htt*©iS<,>3>* MP 
aJ©**S4fi©**3*MttWKa«Cot:*J»}. «fK 
i/U3>»gfi4|nm i /ri>*3»i' h^-;HS©^^ 
20 S?r»lS»*5Si!T?*.5 0 *^ffi^3>f * h*-JKC 
Mffl-rtiB. 3>jn»h*-;u«©»«*iH3eL.te»). 
«cttri>4i/ >; 3 ^^©ita^ffiateio-^^^ 

[ o o 2 9 ] m 1 1 hb. *^w©» 1 1 owmmfrs 

J^HfiW-CB. m-T-$fc**l>B&«l5£*f$4 
2 %tc(C MS «T . 2 i>Sc©«JI»*WE*fT 5 

®ffiHCcte^T. ^©SP^ccfeigiGftSrm^tr-A^ 

30 mzftZxkstctz. ftpmvm&mmoimz 
»£r*»^cc«. ^©jg{cm^^-A^+^cci:^ii 

< J^tcm^-A^SittcfSo,, m^t-A©^g 
BfTtol*. *^e-AMWB. H*aiiHca5J:5K:- 

^7c(c*f-^-A^2-rs*4i,>B*^tf-A«i)&a 
tf-Atettiiii^asb-c, fm4n^7ccc^»3-&r«> 

1 1 2imiimS£l 1 3©Hff*IBltO<t*ll5. JS^Cffi 

40 sfig4Mi/t, «*^©a«e*fTi». Jtawfefo 
6s^U3>»fbR©«fl['>.saft*m>. n*3QS«i 1 

2 KSBKK-a fcUCCS/ y 3 >K{b^©M/i^7-3 H 
TnB. »B©r^5ciW^*#f»ft*i*. 

[003 0]*12HB. ««iBCCi/y3>BWblll 2 
1. 2JBBtC7*S3.$Al 2 2|©4if£ *L>r 

•e©r«: •> y 3 1 2 3 1?©£ }# ss*^ h u z&m 

R©8B3E*wL«rt>S. m^tr-Al 2 4&iftl$ffift> 

p>ikvga©»ni$mE-c}jna $ nfem^ i**mm 

•64. Sffi^650nnSa*-C©S3{C^t-A*iSia 
so T6„ l/*U «u^LfeJ:^Cc. JtflmtKHiCKa 
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aa. aas*>6iii*5j:o { 2JB*«iia-rss";3>BMb 
fit 1 2 i £7;i/s i 2 2tt-;x«^WJt*Jg&Sfc 
©, »iJB©iWKltMOfcn*«^*«fflSli. Kit 

3Ji*'c©rai*Jioni«eu:"c*n«. Hiiisnsmiim 

jffi©*S;?f;J:. »3Jl;fr6©|»4*Wftl»fc«>. Jill 

B©^3>&{bM©|g«4fc]a*#tfi3fca. 10 
[003 1 ] i";=»>»*l 3 1±KK» 

6ftfc7*5Bai3 2±tC. EKi/'jaVBMkm 3 

3jWBi«3ft. *©-»»tc^i 3 4*ww6nr*» 

0 . *©««:* SS/ «J a >ftfUI 1 3 5 ©KJ?4M£-f 
•Sti^^OT^S. ftl 3 4{cm^-bf-A 1 3 6 4S 
BAWTa. «-fK-AB?t©JS©^»;3>BWUI«:a 
<0 . Ha >MfUt©WV KtbW bfcr&*?4ttfflT 

a. *©ttaufc«^tt^*>i5?i-«:asti^t*n«. 

£&>&a. Lrt>U t»mtcL5. 7t©Jg{c*5i/';3 20 
>KflJI4aiil/fc*»tt. &j|f£tI13 2©ItJ9tfio 
nmJ: 9 iff l»«^tt. ftOfifcASS/ynVSHtltl 3 

5©jR»«:it«ofcaK:ft5fc». zcomzsmtzc 
iccj^r, 5t©ficc*si/y3>«{fcg|©iw*»i* 
«WHi*a. ^ra©fl^iflnnj:9b*<,>«£(c 
B. KS©T{C*ai/y3>S«l 3 1*>6©— 
»ttJfc«»Sffi(C|«45;tafci{>. *©*B^K». f 

•;=i>** i 3 i zs&tcwtmz^&ftzmcjzi 
t, ^©jg©^> y n >wut©itJV4fMrtcjM£-c* 

a, 30 
[003 2 ] Kll40tt. ]g^ffi{C->yn>^bMl 4 

1. 2«a«:afUii 4 2*L>-r*©T(c^y3>*« 

1 4 3??©X#S«*6fca£JIJg©$J£47nb-Cl,> 
1 4 4 4l*tt&D«>& 1 k VflS©flOiI 

ra««* , r©»s«:*^e-A*JS(ijt-j-s. l*>u mr 

lDnitiWrtCC*a^©-^^SttHJt-C*5. $9*6 
ll*»J:0 f 21*«liS"J-*J";3>«{tm 4 1 £Sfb 

mi 4 2»-^m^fituut*!s&-5fc© > mimomm ao 

ifiiX%{t?2>. 0*»U «ffl*»6HI31*T©Bai*i 

lOnmfeiirtna. ns'j$na«:fflm*©At$« 

83JB*>6©IB*4*tftt(,>fc8E>. 91 Jl£*2 11411 

«w«s/ y 3>BWfc«4aftH©zux« : Pi»ffla»%s 

{bR©BJ*4»ia«Wffl*a. 

[0 033] Hll 5B«, S/Va^HRl 5 1±(C»W 

6nfc^bM i 5 2 ucwti/ y 3 >K{bH 1 5 3 iffi 

fiSSh. *©-8P»CC5tl 54*iSW6tir*J») > -€•© 50 
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SK*4j/y3>»uii 5 5©j**4wjrra»£4 

a, a*£-A«ft©jg©j/y a>Kflg|K£9 s/y 3 
^mimommK-itmuc-^xmi-^m a. ^©a 

■Ci,>5->yn>®{b|gl 5 3CC(RiRi*txaif£*>aa. 
jflOfc^ifttt. OfUll 5 2©M/i3&5l0nira:«)fe^»Ji 

;>t©jgccaa-> y 3 >®{b)g 1 5 5 ©njvccjtft 

L fcSCC ft a/c©. *©<iI4$J5gf S C i K J: Tft© 
Ml 5 2<DMAWl0nmJ:9 BUKDTK 

a a -> y 3 i5i*> 6© --xm^ tsati tnmmm 

Kf£»4#*.afc©. *©*§££«. i/y3>«£l5 
14£»fc*UU*4*«>fls4*K:j:->T, rt©JS©i"J 

3 >i&{bM©MJI4«$f;:i'JS-c £ a. 
[ 0 0 3 4 ] 8 1 6 Htt. M»%Hlii 

S4«#£fetffcC £ IB 1 HTinOfc* 

mc, -'XK+ms (-'X^mti^m 1 6 
vzom^mmzmmi 6 i*i$e,ccaxe»nfc 
flWEiao-ci>s. uraivfeiscc. &£©«««:-;£ 

£Jt»«*©2-3«:aiiU 4©H««3S: ( 1 ) 

e>na. *©»«©e«». »s*m©r^c«^ftwjt 

fc«fcC«KJiK:B#C*a. flE-sT. 4©Wt4BB$fcB!l 

^a/c©. *tf4©-^mTftmJt*iE««:^«)^*>o-C 
(,>5«^(cjittw»f)T4tf 5*fcffl**. -<xm 

ffl©i»4**<*W*fc«>. HCJ"J3>«fUI©« 
J»©S^t"b. S0K*a«5«{cj;SSfi©ttifil{c«i:o 
T> HJR3ti4^«^©«*«SE{tf***lr>»±r© 

- 5? i ib$j? l//c <3 ffl*£ J: ^ M(DM.i&X-<Dl£&m m 

ttin*tti». Mam«E**a^-y->^jv«:» 

LT^©iflJ£4tf-o/c©£K:, 4©tt4«i»t-^«^ 
©}f *^4*©TX©r^m^ tetHfi(cgs#r 

[0035] 

5tt*MI4IWS. ^*-c»^prt8f*ofc^-y^- h 
jb*- y-os*M©fiJi4^atfj:cs3Stt^< anjE-c 
&a„ ¥ffl^Eccffai'affl!)icD)gji4Sfis < 3cc^a* 
*5a*aK* :,, 3-c^< . 7^^^ hb'>^*5 5 4S^.a 
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ttS$*Cc!:tt<W. Mo, Pt, Au, Cu, Ti. 
K 7;l>*n*7-#>. RJR. SB*. DNA^*P.(9> 10 

Sf4©S^ffi-c*S® 1 1 4SI 2 l©-^*^ttffl«:*J 
fflt,>r-e©&$i&jfjiL-c ttt> mmmmz% 

sssfflK:»ffl(csaiufcm«4ro»)/c-rfc»©s 

»H»fCM»i>ttn. *fc. *«©«HK:«!«*«* 
ott, *«w©illffi*ffit*«fflr*s. 
[0ffi©fiP*&l&iE] 

[0 1 ] xmrnfammmimom-ommm 

*m-$<$mWCtb&. 30 
[02 ] t/y 3>BMb«©]gJS£m»*«i©H$** 
■T0T**,, 

[05] *|6W©WWI^Kt?«iJ^ffittKR©« 
•Obi. 40 
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[08] *mi®mmjm&vffli&imwM>9i 

[0 9 ] *!6W«:#5Blff»l5£igt©Mr©||*t^!8 
©Wr**. 

[0io] *m<cmmmmj88ia.<Dtiir.<D2mm 

[0in xmicmzmmmsiafDmzLow&B 

[012] *m®mmmm~cmtzm<ow 

[013] *»w©jwwB5e*ifciW3e-r si*f4©w 

[014] j^oMfMCfarmrtimoff 

[015] xfwxomm mmm&vmmt mmw 

[0i6] *?^tcffisiij*af^K©3^©0gtt& 

[017] ##wj©jfra*aMi , rsfc«>©H'c*$. 

[018] S/ »J a >lMIJtoW*£ JtattttDRffi* 
[019] f^RJIffl^B&n-f Hr**. 

1 KMKft (MR) 

2 H^tf-A 

3 (H^-AM&W®) 

4 Sfi? 

5 Hffi 

6 mwism mmmmm 

9 A/DSftS (WHftHM) 

i o etesss («*ttw*s) 

1 1 ^i^^-fiatt^B (JRW&JM^) 

1 2 tb««ai (hji&h^®) 
95 nmmm 

i e 2 r^a^ftws (=x.vma&fK) 
195 

1 9 6 rxmrwrn i=x.wwa&m 
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